Selenium compounds have disparate abilities to impose oxidative stress and induce apoptosis.
The cancer chemopreventive effect of selenium cannot be fully accounted for by the role of selenium as a component of the antioxidant enzyme glutathione peroxidase, which suggests that chemoprevention occurs by another mechanism. Several studies have shown that thiol oxidation and free radical generation occur as a consequence of selenium catalysis and toxicity. In the present study, we evaluated three different selenium compounds; selenite, selenocystamine, and selenomethionine to determine the relative importance of the prooxidative effects of these compounds with regard to their ability to induce apoptosis. The experimental results suggest that, in addition to supporting an increased activity of glutathione peroxidase, an antioxidant function that the three selenium compounds did with equal efficacy, catalytic selenite, and selenocystamine generated 8-hydroxydeoxyguanosine DNA adducts, induced apoptosis and were found to be cytotoxic in mouse keratinocytes. The noncatalytic selenomethionine was not cytotoxic, did not generate 8-hydroxydeoxyguanosine adducts and did not induce cellular apoptosis at any of the selenium concentrations studied. In keratinocytes, apoptosis may be initiated by superoxide (O2*-) and oxidative free radicals that are generated by selenite and selenocystamine, but not by selenomethionine.